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bird brain in sexual 
differentiation and, 414 
Choline 
organic cation transporters and, 
244-45, 250-54, 257-58 
CHP-100 cells 
apoptosis and, 585 
Chromatin 
apoptosis and, 549, 551 
Chromosomes 
apoptosis and, 534, 578 
aquaporins and, 200-1 
bird brain in sexual 
differentiation and, 413, 
422 
cardiac morphogenesis and, 299 
luteinizing hormone receptor 
and, 484 
mammalian sex determination 
and, 498-505, 509-16 
organic cation transporters and, 
254 
Chrysemys picta 
ice nucleation in ectotherms 
and, 57-58, 63-66 
c-iap genes 
apoptosis and, 554 
Ciliary beating 
animal adaptations to sulfide 
and, 46 
Cimetidine 
organic cation transporters and, 
250-51 
Cingulin 
tight junctions and, 121, 128, 
130, 135, 153, 163 
Circuit models 
of epithelial monolayers 
tight junctions and, 145-47, 
150, 152 
cis-motifs 
aquaporins and, 208-10 
ciy-platinum 
apoptosis and, 585 
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Citharichthys stigmaeus 
animal adaptations to sulfide 
and, 44-45 
c-Jun gene 
apoptosis and, 660 
cl- 
fluid transport by epithelia and, 
114 
tight junctions and, 146 
Clathrin 
tight junctions and, 167 
CIC gene family 
CFTR chloride channel gating 
and 
ATP, 708-9 
CFTR, 701-9 
Cl~, 700-1, 703-8 
CIC-0, 694-98 
CIC-1, 691-94, 696-97 
CIC-2, 698-700 
CIC channels, 690-91 
gating, 692-700, 702-9 
introduction, 689-90 
nucleoside triphosphate 
hydrolysis, 704-8 
phosphorylation, 703-4 
slow gate, 697-98 
cloche gene 
cardiac morphogenesis and, 
290-91, 296 
Clonality 
apoptosis and, 583 
aquaporins and, 202, 205 
cardiac morphogenesis and, 298 
prostaglandin transport and, 
221, 226-33 
tight junctions and, 152 
Clostridium difficile toxins 
tight junctions and, 156 
CML blasts 
apoptosis and, 585 
c-myc proto-oncogene 
apoptosis and, 530, 575-94, 
601, 604, 606, 612 
CNQX 
preB6étzinger complex and 
pacemaker neurons, 392 
Coelomic fluid 
animal adaptations to sulfide 
and, 36, 39, 41, 47 
Cold hardiness 
ice nucleation in ectotherms 
and, 55-69 
- Collagen 
apoptosis and, 312, 317-18 
tight junctions and, 170 
Collectins 
surfactant proteins and, 370-71 
Compact zone 
cardiac morphogenesis and, 
292 
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Compartmental model 
fluid transport by epithelia and, 
106 


Complement 
apoptosis and, 526 
Confluent density 
tight junctions and, 151] 
Congenital alveolar proteinosis 
surfactant proteins and, 365, 
373-75 
Connexin 
tight junctions and, 128, 130 
w-Conotoxin GVIA 
preBotzinger complex and 
pacemaker neurons, 389 
Conotruncus 
cardiac morphogenesis and, 
300 


Contact inhibition 
of cell growth 
tight junctions and, 133 
Contractility 
neural crest and heart 
development, 267, 275-79 
Convection 
diving to depth and, 26 
fluid transport by epithelia and, 
116 
Convergence 
neural crest and heart 
development, 271 
Corticosterone 
organic cation transporters and, 
257 
Corticotropin-releasing hormone 
(CRH) 
luteinizing hormone receptor 
and, 488 
COS cells 
luteinizing hormone receptor 
and, 469, 480 
mammalian sex determination 
and, 502 
Costar device 
tight junctions and, 149 
Coturnix japonica 
bird brain in sexual 
differentiation and, 407, 
409-16, 418, 424-25 
Coupling 
luteinizing hormone receptor 
and, 461, 466, 476-81 
neural crest and heart 
development, 267, 283 
renal Ca-Na relations and, 
185-92 
Cowpox virus 
apoptosis and, 554 
cplI!l phage coat protein 
luteinizing hormone recepior 
and, 467 


CPP32 protein 
apoptosis and, 533, 559, 645, 
655 


CR1 domain 
apoptosis and, 656 
Crangon crangon 
animal adaptations to sulfide 
and, 36 
Creatine phosphate 
diving to depth and, 25 
Crista supraventricularis 
right ventricular 
apoptosis and, 317-18, 322 
CrmA protein 
apoptosis and, 548, 553-55 
Cross-bridges 
fluid transport by epithelia and, 
114 
Crosstalk 
apoptosis and, 550, 561 
Cryobiology 
ice nucleation in ectotherms 
and, 55-69 
vitrification in anhydrobiosis 
and, 73 
Crystallization 
ice nucleation in ectotherms 
and, 56-57 
vitrification in anhydrobiosis 
and, 88, 99 
C-terminal 
aquaporins and, 203, 214 
luteinizing hormone receptor 
and, 466, 472, 480, 482 
tight junctions and, 125, 132, 
171 
Cu?*+ 
animal adaptations to sulfide 
and, 37 
Cyanide 
animal adaptations to sulfide 
and, 44 
Cyanine 863 
organic cation transporters and, 
257-58 
Cyclic adenosine monophosphate 
(cAMP) 
aquaporins and, 204, 208, 
211-13 
c-myc in apoptosis and, 587 
luteinizing hormone receptor 
and, 477-78, 480-82 
preBotzinger complex and 
pacemaker neurons, 396 
tight junctions and, 136 
Cyclin/CDK system 
apoptosis and, 530, 558 
Cyclins 
apoptosis and, 579, 581-82, 
588-91, 601, 603-4, 606, 
612-13 





Cycloheximide 
apoptosis and, 581 
tight junctions and, 166 
Cyclophosphamide 
prodrug 
apoptosis and, 583 
CYP19 
bird brain in sexual 
differentiation and, 
413-16, 420-21 
Cyprideis torosa 
animal adaptations to sulfide 
and, 35 
Cysteine 
apoptosis and, 529, 533, 656 
luteinizing hormone receptor 
and, 466-68, 470, 473, 
476, 479 
prostaglandin transport and, 
228 
Cystic fibrosis transmembrane 
conductance regulator 
(CFTR) 
chloride channel gating and, 
689-709 
Cytochrome c 
apoptosis and, 552-54, 575 
Cytochrome c oxidase 
animal adaptations to sulfide 
and, 33, 36-37, 39-40, 
44-16 
Cytoplasm 
apoptosis and, 534, 547, 652 
aquaporins and, 203, 212 
cardiac morphogenesis and, 
296, 302 
fluid transport by epithelia and, 
108 


luteinizing hormone receptor 
and, 461, 466, 478, 482-83 
tight junctions and, 121-23, 
125, 127, 131-32, 138, 
146, 153 
Cytosine arabinoside 
apoptosis and, 610 
Cytoskeleton 
apoptosis and, 549 
tight junctions and, 143, 
153-56, 164, 168 
Cytosol 
aquaporins and, 203 
tight junctions and, 164-65, 168 


D 


Danaus plexippus 
ice nucleation in ectotherms 
and, 57 
Daudi cells 
apoptosis and, 584-85 


Daunorubicin 
apoptosis and, 650, 654, 659 
DAX1 gene 
mammalian sex determination 
and, 497, 511-12, 517 
Daxx protein 
apoptosis and, 539 
DC current 
fluid transport by epithelia and, 
111 
tight junctions and, 144-46 
DD domain 
apoptosis and, 
Deamidation 
vitrification in anhydrobiosis 
and, 94 
Death/life regulator 
mitochondrial, 619-37 
Death receptors 
apoptosis and, 535-41 
decapentaplegic gene 
cardiac morphogenesis and, 
288-89 
Decynium 
organic cation transporters and, 
257 
DED domain 
apoptosis and, 555, 558, 646, 
653, 657-58 
Default polarization 
tight junctions and, 168 
Dehydration 
vitrification in anhydrobiosis 
and, 73-74, 86 
Dehydroepiandrosterone (DHEA) 
bird brain in sexual 
differentiation and, 414 
Demeclocycline 
aquaporins and, 207 
Dendritic signaling 
hippocampus and, 327-43 
Dendroctonus rufipenis 
ice nucleation in ectotherms 
and, 57 
1-Deoxymanojirimycin 
luteinizing hormone receptor 
and, 469 
Desipramine 
organic cation transporters and, 
257 
desmin gene 
cardiac morphogenesis and, 
289, 293 
Desulfomaculatum sp. 
animal adaptations to sulfide 
and, 35 
Desulfovibrio sp. 
animal adaptations to sulfide 
and, 35 
DEVD-AFC 
apoptosis and, 550 
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Development 
apoptosis and, 558-60 
cardiac, 287-304 
cardiac neural crest cells and, 
267-83 
cardiovascular, 267-83 
Dexamethasone 
apoptosis and, 581, 602, 606, 
646 
surfactant proteins and, 374 
Dextran 
vitrification in anhydrobiosis 
and, 83-85, 90, 94 
DFMO 
apoptosis and, 589 
dHAND gene 
cardiac morphogenesis and, 
292-94, 301 
Dhh gene 
mammalian sex determination 
and, 508 
Diabetes insipidus 
aquaporins and, 206, 213, 
215 
Diacylglycerol 
apoptosis and, 656, 659 
tight junctions and, 138 
Diapause 
ice nucleation in ectotherms 
and, 61 
4-Di-1-ASP 
organic cation transporters and, 
252 
Differential mechanical analysis 
(DMA) 
vitrification in anhydrobiosis 
and, 75 
Differential spinning calorimetry 
(DSC) 
vitrification in anhydrobiosis 
and, 75-77, 89 
Diffusion 
animal adaptations to sulfide 
and, 34 
fluid transport by epithelia and, 
106, 115 
organic cation transporters and, 
243 
preB6tzinger complex and 
pacemaker neurons, 395 
prostaglandin transport and, 


renal Ca-Na relations and, 
19] 

tight junctions and, 129-30, 
149, 171 

vitrification in anhydrobiosis 
and, 91, 93 

Sa-Dihydroxytestosterone 

brain in sexual differentiation 

and, 418-19 
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Dimorphism 
bird brain in sexual 
differentiation and, 407, 
411-12, 416, 420-21, 
423-25 
mammalian sex determination 
and, 517 
Dipalmitoylphosphatidylcholine 
(DPPC) 
vitrification in anhydrobiosis 
and, 82-85 
Diplolepis bicolor 
ice nucleation in ectotherms 
and, 57 
Direct reduction 
apoptosis and, 584-86 
Disaccharides 
vitrification in anhydrobiosis 
and, 73, 76, 84, 87-88 
DISC complex 
apoptosis and, 533, 547-48 
Disulfide bonds 
luteinizing hormone receptor 
and, 468 
Diversity 
apoptosis and, 646 
bird brain in sexual 
differentiation and, 407 
renal Ca-Na relations and, 
182-85 
surfactant proteins and, 374 
tight junctions and, 134 
luteinizing hormone receptor 
and, 486 
Diving 
to depth 
introduction, 19-20 
oxygen stores, 20-26, 29 
pressure, 26-29 
DIgA protein 
tight junctions and, 131-33 
DLX-7 homeobox gene 
apoptosis and, 583 
Dmef2 gene 
cardiac morphogenesis and, 
293, 295 
DNA bending 
mammalian sex determination 
and, 505-7 
DNA binding 
apoptosis and, 576-78, 591 
mammalian sex determination 
and, 497, 504-7, 516 
DNA cleavage 
apoptosis and, 549 
DNA-dependent protein kinase 
apoptosis and, 549 
DNA fragmentation factor 
apoptosis and, 550 
DNA ladders 
apoptosis and, 527, 529 


DNA lysis 
interneucleosomal 
apoptosis and, 527-28 
Dopamine 
luteinizing hormone receptor 
and, 478 
organic cation transporters and, 
250, 257-58 
Double outlet right ventricle 
cardiac morphogenesis and, 
300, 302 
neural crest and heart 
development, 271 
Downs syndrome 
cardiac morphogenesis and, 299 
Doxorubicin 
apoptosis and, 583 
dpp gene 
cardiac morphogenesis and, 
288-89 
DR-4/TRAIL protein 
apoptosis and, 533 
Drosophila sp. 
apoptosis and, 535, 537, 554, 
558, 655 
cardiac morphogenesis and, 
288-90, 293, 295, 303 
mammalian sex determination 
and, 498, 513 
tight junctions and, 131-34 
Drug delivery 
tight junctions and, 157 
organic cation transporters and, 
243, 253 
Drying 
vitrification in anhydrobiosis 
and, 73, 75, 78-99 
DSS gene 
mammalian sex determination 
and, 511 
Dual signal theory 
apoptosis and, 592, 594 


E 


E2F transcription factor 
apoptosis and, 530, 578, 591, 
601, 611-12 
Eclectus sp. 
bird brain in sexual 
differentiation and, 413-14 
EC loop/transmembrane module 
luteinizing hormone receptor 
and, 461 
Ecology 
animal adaptations to sulfide 
and, 34-36 
diving to depth and, 23 
Ectopic mitosis 
apoptosis and, 601 


Ectotherms 
cold-hardy 
biological ice nucleation and, 
55 
Edge/surface ratio 
tight junctions and, 148 
Effectors 
apoptosis and, 549, 553 
luteinizing hormone receptor 
and, 478 
Efflux 
calcium 
renal Ca-Na relations and, 
179, 186, 188, 191 
Egernia saxatilis 
ice nucleation in ectotherms 
and, 57 
eHAND gene 
cardiac morphogenesis and, 
292-94 
Eicosanoids 
prostaglandin transport and, 221 
EIF4E translation factor 
apoptosis and, 590 
Electron microscopy (EM) 
apoptosis and, 316 
aquaporins and, 205, 212 
tight junctions and, 122-24, 
127, 155 
Electron spin resonance (ESR) 
vitrification in anhydrobiosis 
and, 75, 78 
Electron transport chain 
respiratory 
animal adaptations to sulfide 
and, 43-44, 46 
Electrophysiology 
dendritic signaling in 
hippocampus and, 327-43 
fluid transport by epithelia and, 
108, 111 
organic cation transporters and, 
243 
organic solute channels and, 
719 
synaptic vesicle cycle and, 347 
Elimination 
gene 
apoptosis and, 559-60 
Epu-myc 
apoptosis and, 587 
Emx2 gene 
mammalian sex determination 
and, 503 
Endocardium 
cardiac morphogenesis and, 
290-91 
Endocytosis 
aquaporins and, 212 
synaptic vesicle cycle and, 347, 
354-59 





Endonucleases 
apoptosis and, 529 
Endoplasmic reticulum 
apoptosis and, 650 
luteinizing hormone receptor 
and, 466 
Endosomes 
aquaporins and, 212 
Enterobacter sp. 
ice nucleation in ectotherms 
and, 59, 62 
Enterocytes 
organic cation transporters and, 
245 
tight junctions and, 155-56 
Enterokinase 
luteinizing hormone receptor 
and, 467 
Environmental factors 
mammalian sex determination 
and, 497 
surfactant proteins and, 377 
Epicardium 
cardiac morphogenesis and, 297 
Epidermal growth factor (EGF) 
tight junctions and, 155 
Epithelial cells 
fluid transport by epithelia and, 
105-17 
parathyroid hormone-related 
protein and, 445-50 
tight junctions and, 143-57, 
161-71 
Epithelial growth factor (EGF) 
cardiac morphogenesis and, 
295-96 
Epithelial monolayers 
circuit models of 
tight junctions and, 146-47 
Epstein-Barr virus (EBV) 
apoptosis and, 584 
Equilibrium 
vitrification in anhydrobiosis 
and, 87 
ErbB genes 
cardiac morphogenesis and, 
295-96 
ERE element 
luteinizing hormone receptor 
and, 486 
ERK kinase 
apoptosis and, 647, 652-53, 
659-60 
Erwinia herbicola 
ice nucleation in ectotherms 
and, 59 
Erythroblasts 
apoptosis and, 585 
diving to depth and, 22 
organic solute channels and, 
727-29 


vitrification in anhydrobiosis 
and, 95 
Escherichia coli 
aquaporins and, 200, 203 
luteinizing hormone receptor 
and, 467 
Estradiol 
apoptosis and, 589 
bird brain in sexual 
differentiation and, 414, 
418-19, 424 
Estrogens 
apoptosis and, 579, 586-87, 589 
bird brain in sexual 
differentiation and, 407, 
412-16, 418-25 
Estrone 
bird brain in sexual 
differentiation and, 414 
ET-1 gene 
cardiac morphogenesis and, 302 
neural crest and heart 
development, 273 
Eurosta solidiginis 
ice nucleation in ectotherms 
and, 60-61, 68 
Evolution 
apoptosis and, 591, 651 
aquaporins and, 202 
luteinizing hormone receptor 
and, 487-89 
mammalian sex determination 
and, 505 
vitrification in anhydrobiosis 
and, 99 
Excitation-contraction coupling 
neural crest and heart 
development, 267, 283 
Excretion 
organic solute channels and, 
719, 723-26, 729-31 
Exocytosis 
aquaporins and, 212 
synaptic vesicle cycle and, 347 
Exons 
apoptosis and, 576 
aquaporins and, 201 
luteinizing hormone receptor 
and, 461, 463, 467-70, 
473, 475, 483, 486, 488 
prostaglandin transport and, 231 
renal Ca-Na relations and, 
187-88 
surfactant proteins and, 369, 
373-74 
Explant assays 
cardiac morphogenesis and, 288 
Exploitation 
animal adaptations to sulfide 
and, 33-35, 36-48 
Extracellular matrix 
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apoptosis and, 312 
cardiac morphogenesis and, 
287 
mammalian sex determination 
and, 513 
tight junctions and, 163-65, 
168-69, 171 
extramachrochatae gene 
molecular architecture of tight 
junctions and, 134 
Extraorgan ice sequestration 
ice nucleation in ectotherms 
and, 55, 66-68 


F 


F9 cells 
apoptosis and, 587 
FA-CHIP 
aquaporins and, 204 
Facilitative diffusion systems 
organic cation transporters and, 
243 
FADD protein 
apoptosis and, 539, 541, 547, 
549, 555, 558, 646, 652, 
657 
FAN protein 
apoptosis and, 652-53 
Fas protein 
apoptosis and, 533-34, 547, 
552, 559, 561-62, 608, 646 
FasR gene 
apoptosis and, 561 
Fe receptor 
tight junctions and, 167 
Fe?+ 
animal adaptations to sulfide 
and, 37 
Fibril protein 
molecular architecture of tight 
junctions and, 128 
Fibroblast growth factor (FGF) 
cardiac morphogenesis and, 
288-90 
Fibroblasts 
apoptosis and, 535, 585-87, 
589-90, 612, 652, 654-55 
luteinizing hormone receptor 
and, 481 
tight junctions and, 129-31, 
136, 149-50 
Final common pathway 
apoptosis and, 526-30, 585 
SAI antigen 
tight junctions and, 170 
FLICE-inhibitory proteins (FLIPs) 
apoptosis and, 555-56 
FLICE proteins 
apoptosis and, 558-59 
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fik-1 gene 
cardiac morphogenesis and, 291 
Flow cytometry 
apoptosis and, 321 
Fluid transport 
by epithelia 
current view, 116-17 
electrophysiologic methods, 
111 
future strategies, 116-17 
introduction, 105-6 
models, 106-10 
optical microscopic methods, 
113-15 
paracellular pathway, 110-15 
radioactive tracer methods, 
111-12 
Fluorescence 
fluid transport by epithelia and, 
115 
tight junctions and, 130 
Fluorescence in situ hybridization 
(FISH) 
aquaporins and, 200 
Fluorescence recovery after 
photobleaching (FRAP) 
synaptic vesicle cycle and, 359 
Flux 
tight junctions and, 129, 143, 
148-52 
FM1-43 
synaptic vesicle cycle and, 353, 
355-60 
Fodrin 
apoptosis and, 549 
tight junctions and, 168 
Follicle-stimulating hormone 
(FSH) 
luteinizing hormone receptor 
and, 462-66, 468, 470, 
472-73, 480-81, 483-84, 
488-89 
Footprinting 
apoptosis and, 578 
Forskolin 
apoptosis and, 583 
aquaporins and, 212 
Fos protein 
apoptosis and, 577-78, 591 
Fourier transform infrared (FTIR) 
spectroscopy 
vitrification in anhydrobiosis 
and, 88, 90, 94 
Fps! protein 
aquaporins and, 205 
Fral gene 
mammalian sex determination 
and, 508 
Frameshift mutations 
apoptosis and, 214, 561] 
surfactant proteins and, 374 
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Freezing 
ice nucleation in ectotherms 
and, 55, 58-66 
vitrification in anhydrobiosis 
and, 73 
Fumarate 
animal adaptations to sulfide 
and, 40 
Fumonisin B1! 
apoptosis and, 654, 659 
Fundulus parvipinnus 
animal adaptations to sulfide 
and, 44-45, 47 
Fungi 
ice nucleation in ectotherms 
and, 59 
Fusarium sp. 
ice nucleation in ectotherms 
and, 59 
Fusion 
vitrification in anhydrobiosis 
and, 78-82, 91, 95-97 
Fusion pore 
synaptic vesicle cycle and, 


347-52 
G 


G1 phase 
cell cycle 
apoptosis and, 580, 601, 
607-12 
Gain-of-function mutants 
apoptosis and, 608 
B-Galactosidase 
mammalian sex determination 
and, 503, 514 
Gall bladder 
fluid transport by epithelia and, 
106, 110, 113-14, 116 
tight junctions and, 145 
y-radiation 
apoptosis and, 587 
Gap junctions 
organic solute channels and, 
734 
Gas exchange 
diving to depth and, 26-28 
GATA transcription factors 
apoptosis and, 583 
cardiac morphogenesis and, 291 
Gender 
sex determination and, 497-17 
General transport inhibitors 
prostaglandin transport and, 
233-34 
Gene targeting 
cardiac morphogenesis and, 287 
Geukensia demissa 
animal adaptations to sulfide 
and, 40, 45-46 


Gillichthys mirabilis 
animal adaptations to sulfide 
and, 47 
Glass formation 
anhydrobiosis and, 73-99 
GLC4 cells 
apoptosis and, 585 
Glial growth factor 
cardiac morphogenesis and, 
295 
Gip proteins 
aquaporins and, 203-5 
Glucocorticoids 
apoptosis and, 525, 534, 559, 
581-82, 604-7, 612-13 
Glucose 
ice nucleation in ectotherms 
and, 58, 62 
tight junctions and, 156-57 
vitrification in anhydrobiosis 
and, 83-85, 95-96 
Glutamate 
luteinizing hormone receptor 
and, 472-73, 477, 480 
tight junctions and, 168 
Glutamine 
apoptosis and, 577, 589 
luteinizing hormone receptor 
and, 469, 477 
mammalian sex determination 
and, 504 
Glutaraldehyde 
tight junctions and, 129 
Glycerol 
ice nucleation in ectotherms 
and, 58, 60 
Glycine 
preBétzinger complex and 
pacemaker neurons, 396 
luteinizing hormone receptor 
and, 466, 479-81 
tight junctions and, 126-27 
vitrification in anhydrobiosis 
and, 75 
Glycolysis 
apoptosis and, 526 
diving to depth and, 22, 25, 29 
Glycoproteins 
cardiac morphogenesis and, 
296 
luteinizing hormone receptor 
and, 461-62, 487-88 
organic cation transporters and, 
243-44, 246, 248-49, 
251-54, 259 
Glycosylation 
aquaporins and, 204 
luteinizing hormone receptor 
and, 466, 469-70, 475 
organic cation transporters and, 
254-55 





prostaglandin transport and, 228 
Glycosyl-phosphatidylinositol 
(GPI) 
tight junctions and, 167 
G protein-coupled receptor/ 
seven-transmembrane 
domain 
luteinizing hormone receptor 
and, 461, 464-66, 
476-481, 487-88 
G proteins 
cardiac morphogenesis and, 296 
tight junctions and, 121, 
136-37, 154, 164, 167-68 
Granules 
synaptic vesicle cycle and, 347, 
352-54 
Granulosa cells 
apoptosis and, 654 
Granzymes 
apoptosis and, 530, 545-47, 
554 
grim gene 
apoptosis and, 558 
Group-pacemaker neurons 
preBétzinger complex and 
pacemaker neurons, 
398-400 
Grow/no grow signals model 
apoptosis and, 593 
GR transcription factor 
apoptosis and, 578 
GTPases 
apoptosis and, 549 
tight junctions and, 154 
Guanidine 
organic cation transporters and, 
245, 251 
Guanosine diphosphate (GDP) 
tight junctions and, 133 
Guanosine triphosphate (GTP) 
tight junctions and, 133 
GUK domains 
tight junctions and, 133 


H 


H* 
fluid transport by epithelia and, 
114 
H*-ATPase 
tight junctions and, 169 
Halicryptus spinulosus 
animal adaptations to sulfide 
and, 35, 37, 44 
Hairpins 
luteinizing hormone receptor 
and, 471, 473 
Heart 
apoptosis and, 309-22 


cardiac morphogenesis and, 
287-304 
development 
neural crest cells and, 
267-83 
diving to depth and, 24 
parathyroid hormone-related 
protein and, 453 
heartless gene 
cardiac morphogenesis and, 
288-89 
Heart tube 
cardiac morphogenesis and, 
291-95 
Heat shock 
apoptosis and, 644 
Hediste diversicolor 
animal adaptations to sulfide 
and, 37, 44, 47 
HEK293 cells 
luteinizing hormone receptor 
and, 469, 478, 481 
organic cation transporters and, 
257-58 
HeLa cells 
apoptosis and, 589, 647 
prostaglandin transport and, 
221, 223 
Helix-loop-helix sequence 
apoptosis and, 577 
Hematin 
animal adaptations to sulfide 
and, 47 
Hematocrit 
diving to depth and, 22 
Heme 
animal adaptations to sulfide 
and, 36, 46 
Hemifusion 
synaptic vesicle cycle and, 352 
Hemin 
animal adaptations to sulfide 
and, 46-47 
Hemodynamics 
neural crest and heart 
development, 267, 274-75 
Hemoglobin 
animal adaptations to sulfide 
and, 36, 46-47 
diving to depth and, 20-22 
Hemolymph 
ice nucleation in ectotherms 
and, 59-60 
Hensin 
tight junctions and, 169 
Heparin 
fluid transport by epithelia and, 
110 
Hepatocyte growth factor (HGF) 
tight junctions and, 155 
Hepatocytes 
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organic cation transporters and, 
247-49 
tight junctions and, 124, 137 
Hepatopancreas 
animal adaptations to sulfide 
and, 37 
Herpesviruses 
apoptosis and, 555 
Heterochromatization 
apoptosis and, 526 
Heterodimerization 
apoptosis and, 543, 550, 577, 
649 
Heterogeneity 
surfactant proteins and, 365, 
376 
Heteromastus filiformis 
animal adaptations to sulfide 
and, 4446 
Heteromultimerization 
SUR/Kjr6.X Karp channels 
and, 670-71 
Hibernation 
terrestrial 
ice nucleation in ectotherms 
and, 62-63 
hid gene 
apoptosis and, 558 
Hierarchical signaling 
tight junctions and, 168 
High-pressure nervous syndrome 
diving to depth and, 26 
Hindgut 
animal adaptations to sulfide 
and, 47 
Hippocampal pyramidal neurons 
dendritic signaling and 
action potential, 332-38 
associative synaptic 
plasticity, 339-40 
bursts, 341-42 
Ca**+ channels, 329-30 
excitability, 332-38 
functional aspects of channel 
distributions, 339-42 
introduction, 327-28 
K* channels, 330-31, 
340-41 
low-voltage-activated Ca?* 
currents, 330 
Na* channels, 328-29 
ratio of inward to outward 
current density, 331-32 
synaptic potentials, 338-39 
transient K* channels, 
340-41 
voltage-gated ion channels, 
328-32 
Hippocampus 
organic cation transporters and, 
259 
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Hippodamia convergens 
ice nucleation in ectotherms 
and, 57 
His bundle 
apoptosis and, 311-14, 317-18 
HL-60 cells 
apoptosis and, 578, 583, 
585-86, 607, 648, 650 
prostaglandin transport and, 
226 


HMG proteins 
mammalian sex determination 
and, 497, 504-7, 509 
Holoreceptor 
luteinizing hormone receptor 
and, 467, 486 
Homeobox genes 
apoptosis and, 583 
cardiac morphogenesis and, 
288, 302-3 
mammalian sex determination 
and, 503 
Horseshoe conformation 
luteinizing hormone receptor 
and, 475 
Host defense 
surfactant proteins and, 370-71 
HT29 cells 
tight junctions and, 164 
HuH-7 cells 
apoptosis and, 589 
Human chorionic gonadotropin 
(hCG) 
luteinizing hormone receptor 
and, 461-64, 466, 468, 
470-78, 481-82 
Human molluscipox virus 
apoptosis and, 555 
Humidity 
vitrification in anhydrobiosis 
and, 73, 96 
Hydration shell 
protein 
vitrification in anhydrobiosis 
and, 87-89 
Hydraulic flow 
fluid transport by epithelia and, 
106 


Hydrocarbon chains 
vitrification in anhydrobiosis 
and, 83 
Hydrogen bonds 
animal adaptations to sulfide 
and, 40 
luteinizing hormone receptor 
and, 477 
vitrification in anhydrobiosis 
and, 73, 90-91 
Hydrogen sulfide 
animal adaptations to sulfide 
and, 35-36 


Hydrostatic pressure 
fluid transport by epithelia and, 
106 


Hydrothermal vents 
animal adaptations to sulfide 
and, 34, 48 
25-Hydroxycholesterol 
apoptosis and, 583 
Hydroxyethyl starch 
vitrification in anhydrobiosis 
and, 85, 95-96 
4-Hydroxytamoxifen 
apoptosis and, 587 
Hygroribates marinus 
ice nucleation in ectotherms 
and, 57 
Hyperinsulinism 
SUR/Kjp6.X Karp channels 
and, 667 
Hyperpolarization 
membrane 
preBotzinger complex and 
pacemaker neurons, 399 
renal Ca-Na relations and, 
179, 186-87, 189-92 
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IAP protein 
apoptosis and, 
ICE enzyme 
apoptosis and, 533, 535, 558-59 
Ice nucleation 
in ectotherms 
classes of ice nucleators, 
58-66 
distribution of ice within 
body, 66-69 
extraorgan ice sequestration, 
66-68 
gall-inhibiting fly larva, 
60-62 
initiation of freezing case 
studies, 60 
inoculative freezing, 58-60 
intracellular ice formation, 
68-69 
introduction, 55-56 
overwintering of hatchling 
turtles, 63-66 
supercooling, 56-66 
terrestrial hibernation in 
wood frog, 62-63 
IgA 
tight junctions and, 169 
IgG 
tight junctions and, 164, 168 
IgM 
apoptosis and, 582, 584 
tight junctions and, 168-69 


Immune privilege 
apoptosis and, 561 
Immune response 
apoptosis and, 533, 561, 562 
Immunoblot analysis 
tight junctions and, 128, 136 
Immunofiuorescence 
tight junctions and, 124, 171 
Impedance 
tight junctions and, 148 
Indocyanine green 
prostaglandin transport and, 235 
Induction 
apoptosis and, 575, 588 
Inflammatory response 
apoptosis and, 319, 525 
surfactant proteins and, 370 
Influenza virus 
tight junctions and, 168 
Infrared spectra 
vitrification in anhydrobiosis 
and, 94 
Inoculative freezing 
ice nucleation in ectotherms 
and, 58-60 
Insects 
ice nucleation in ectotherms 
and, 59-62 
luteinizing hormone receptor 
and, 470 
In situ hybridization 
aquaporins and, 208 
organic cation transporters and, 
256 
InsP, 
luteinizing hormone receptor 
and, 477 
Insulin 
SUR/Kjrg6.X Karp channels 
and, 667 
Insulin-like growth factor (IGF) 
luteinizing hormone receptor 
and, 473 
a4 Integrin 
cardiac morphogenesis and, 
297 
Interatrial pathway 
apoptosis and, 313-15 
Intercalated cells 
tight junctions and, 169 
Interferon y (IFN-y 
apoptosis and, 547 
tight junctions and, 155 
Interleukin | (IL-1) 
apoptosis and, 651 
vitrification in anhydrobiosis 
and, 89, 94 
Interleukin 2 (IL-2) 
apoptosis and, 585 
vitrification in anhydrobiosis 
and, 90, 93 





Interleukin 3 (IL-3) 
apoptosis and, 583, 586, 591 
Internodal pathway 
apoptosis and, 313-15 
Interventricular septum 
cardiac morphogenesis and, 292 
Intracellular freezing 
ice nucleation in ectotherms 
and, 55, 68-69 
Intracellular targeting 
parathyroid hormone-related 
protein and, 434-37 
Introns 
aquaporins and, 201 
luteinizing hormone receptor 
and, 483, 487-88 
surfactant proteins and, 369, 
374 
Inulin 
tight junctions and, 149-50 
Invertebrates 
animal adaptations to sulfide 
and, 36-42 
luteinizing hormone receptor 
and, 462 
Inward rectifier 
SUR/KjR6.X Karp channels 
and, 667 
lonizing radiation 
apoptosis and, 592, 644, 646, 
659 
Isoleucine 
luteinizing hormone receptor 
and, 479 
Isoprotanes 
prostaglandin transport and, 230 
Ixodes uriae 
ice nucleation in ectotherms 
and, 57-58 
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JD38 cells 

apoptosis and, 585 
JNK kinase 

apoptosis and, 647-48, 653, 

659-60 

Junctional belt 

tight junctions and, 167, 171 
Jun protein 

apoptosis and, 577-78, 591 
Jurkat cells 

apoptosis and, 581 


K 


K* 
apoptosis and, 317 
dendritic signaling in 


hippocampus and, 327-28, 
330-31, 340-41 
SUR/Kjp6.X Karp channels 
and, 667 
tight junctions and, 132, 146 
K562 cells 
apoptosis and, 583 
Kainic acid 
preBotzinger complex and 
pacemaker neurons, 389 
Ketosphinganine 
apoptosis and, 650 
Kidneys 
animal adaptations to sulfide 
and, 47 
aquaporins and, 199-215 
Ca-Na relations and, 179-92 
CIC and CFTR chloride channel 
gating, 689 
diving to depth and, 24 
fluid transport by epithelia and, 
106, 110, 113-16 
history of research, 11-12 
organic cation transporters and, 
243-44, 250-53, 259 
tight junctions and, 131 
Kisses 
tight junctions and, 123, 152 
synaptic vesicle cycle and, 
349-50 
Knockout genes 
apoptosis and, 580, 607-10, 
612-13, 646, 654 
aquaporins and, 206 
neural crest and heart 
development, 273 
surfactant proteins and, 370-71 
Krebs cycle 
apoptosis and, 526 
KSR suppressor 
apoptosis and, 655-56 
KVLQTI gene 
apoptosis and, 317 


L 


La*+ 
tight junctions and, 165 
a-Lactalbumin 
vitrification in anhydrobiosis 
and, 90 
Lactate 
organic solute channels and, 
730 
Lactate dehydrogenase 
vitrification in anhydrobiosis 
and, 89 
Lactose 
vitrification in anhydrobiosis 
and, 90 
Laminin 
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mammalian sex determination 
and, 513 
Lamins 
apoptosis and, 528, 549 
Lateral intercellular space 
fluid transport by epithelia and, 
105-8, 110-11, 114-16 
Lecithin 
surfactant proteins and, 372 
Leakiness 
fluid transport by epithelia and, 
105, 107-8, 111, 116 
tight junctions and, 147, 162 
vitrification in anhydrobiosis 
and, 80, 92, 95 
Lectins 
surfactant proteins and, 370 
LEF-1 transcription factor 
mammalian sex determination 
and, 506-7 
tight junctions and, 136 
Leptinotarsa decemlineata 
ice nucleation in ectotherms 
and, 57 
Leptonychotes weddellii 
diving to depth and, 20 
Lethal genes 
apoptosis and, 528-29, 584 
cardiac morphogenesis and, 
295, 297 
Leucine 
apoptosis and, 554 
luteinizing hormone receptor 
and, 461, 465-67, 473, 
475, 479-80, 488 
tight junctions and, 168-69 
Leydig cells 
luteinizing hormone receptor 
and, 468, 478, 480-81, 
483, 485, 487 
mammalian sex determination 
and, 508, 514 
Light chain 
myosin 
tight junctions and, 137, 155 
Light microscopy 
fluid transport by epithelia and, 
113 
tight junctions and, 124 
LIM]! gene 
mammalian sex determination 
and, 503 
LIN-2 protein 
tight junctions and, 133-34 
Lipase 
vitrification in anhydrobiosis 
and, 89, 94 
Lipid bilayers 
aquaporins and, 204 
vitrification in anhydrobiosis 
and, 81-82 
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Lipid probes 
tight junctions and, 161, 163, 
167-71 
Liposomes 
aquaporins and, 204 
dry 
vitrification in anhydrobiosis 
and, 78-85, 91-92, 95 
Lithium 
aquaporins and, 207, 214 
Lithobius forficatus 
ice nucleation in ectotherms 
and, 59 
Liver 
animal adaptations to sulfide 
and, 44, 47 
apoptosis and, 580 
diving to depth and, 22, 24 
fluid transport by epithelia and, 
115 
organic cation transporters and, 
243-44, 246-49, 259 
tight junctions and, 124, 137 
LLCPK1 cells 
aquaporins and, 212, 214 
LMX1 gene 
mammalian sex determination 
and, 503 
Local osmosis 
fluid transport by epithelia and, 
105-6, 108-9, 112-16 
Long QT syndrome 
apoptosis and, 309, 315-17 
Looping 
neural crest and heart 
development, 271 
Loops 
apoptosis and, 577 
aquaporins and, 200, 203-4 
cardiac morphogenesis and, 
289, 291-93, 301 
luteinizing hormone receptor 
and, 461-62, 466, 470-74, 
476-77, 479-80, 482-83, 
488 
organic cation transporters and, 
254, 256 
renal Ca-Na relations and, 187 
tight junctions and, 125-29 
Loss-of-function mutants 
apoptosis and, 608 
Low-density lipoprotein (LDL) 
tight junctions and, 167-68 
L-type current 
Ca*+ 
neural crest and heart 
development, 279-80 
Lucinoma sp. 
animal adaptations to sulfide 
and, 37-38, 47 
Lungs 
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diving to depth and, 19-21, 
26-28 
prostaglandin transport and, 
221, 224, 229-30 
surfactant proteins and, 
365-78 
Luteal cells 
luteinizing hormone receptor 
and, 487 
Luteinizing hormone (LH) 
receptor 
desensitization, 482-83 
evolution, 487-89 
3’ flanking region, 486-87 
flanking region, 484-86 
functional polyadenylation 
domains, 486-87 
G coupling, 476-81 
genetics, 483-87 
hormone-receptor 
interaction, 470-76 
introduction, 462-64 
ligand-binding domain, 
467-70 
phosphorylation, 482-83 
promoter domain, 484-86 
signal transduction, 476-81 
structure, 464-67 
transacting binding proteins, 
484-86 
upstream regulatory 
elements, 484-86 
Lymnea stagnalis 
luteinizing hormone receptor 
and, 488 
LyD9 cells 
apoptosis and, 659 
Lymphocytes 
apoptosis and, 605-6 
Lyophilization 
vitrification in anhydrobiosis 
and, 89-90, 93-94 
Lysine 
luteinizing hormone receptor 
and, 472, 477 
tight junctions and, 168 
vitrification in anhydrobiosis 
and, 90-91 
Lysosomes 
animal adaptations to sulfide 
and, 47 
Lysozyme 
vitrification in anhydrobiosis 
and, 89-90 
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MI-box 
luteinizing hormone receptor 
and, 485 


MAI1O0 cells 
luteinizing hormone receptor 
and, 487 
Macromolecular adaptation 
vitrification in anhydrobiosis 
and, 85-86 
Macromolecular synthesis 
inhibitors 
apoptosis and, 528-29 
Macrophages 
apoptosis and, 319, 534, 644, 
646 
Mad protein family 
apoptosis and, 577-79, 582 
Mafosfamide 
apoptosis and, 583 
MAGUK protein family 
tight junctions and, 121, 123, 
131-35, 138 
Malaria 
organic solute channels and, 
727-29 
Malate 
organic solute channels and, 
730-32 
MAM.-6 antigen 
tight junctions and, 169 
Mammals 
apoptosis and, 649 
aquaporins and, 201-2, 210 
diving to depth and, 19-29 
luteinizing hormone receptor 
and, 470 
sex determination and, 497-17 
Mammary gland 
parathyroid hormone-related 
protein and, 431, 448-50 
Manacus vitellinus 
bird brain in sexual 
differentiation and, 411 
Mannitol 
vitrification in anhydrobiosis 
and, 88 
MAP kinases 
apoptosis and, 655 
Marenzellaria viridis 
animal adaptations to sulfide 
and, 46 
Matrin F/G 
prostaglandin transport and, 
227-28 
Max protein 
apoptosis and, 577-79, 582-83, 
588, 590 
Mayetiola rigidae 
ice nucleation in ectotherms 
and, 57 
Madin-Darbin canine kidney 
(MDCK) cells 
fluid transport by epithelia and, 
113-16 





tight junctions and, 124-25, 
128, 130, 137-38, 145, 
161, 164, 166, 169-70 
MBP-| transcription factor 
apoptosis and, 578 
MCF-7 breast cencer cells 
apoptosis and, 583, 585, 647 
luteinizing hormone receptor 
and, 463 
tight junctions and, 169 
mcl-] gene 
apoptosis and, 552, 589 
MDA-MB-231 cells 
apoptosis and, 585 
mdg4 gene 
apoptosis and, 554 
Medial preoptic nucleus 
sexual differentiation in birds 
and, 415-16 
Medulla 
preB6tzinger complex and 
pacemaker neurons, 385 
MEF2C gene 
cardiac morphogenesis and, 
293-95 
MEKKI kinase 
apoptosis and, 647 
Membrane-associated 
guanulate-kinase protein 
family 
tight junctions and, 121, 123, 
131-35, 138 
Mepiperphenidol 


organic cation transporters and, 


251 
Mercury 


fluid transport by epithelia and, 


110 
Mesenchymal cells 
parathyroid hormone-related 
protein and, 445-SO 
Metabolism 
animal adaptations to sulfide 
and, 33-34, 41, 46 
apoptosis and, 592 
coronary, 14 


diving to depth and, 19, 23-26, 


28-29 

organic solute channels and, 
719-31 

prostaglandin transport and, 
221, 223-26 

SUR/KjR6.X Karp channels 
and, 667 

vitrification in anhydrobiosis 
and, 99 

Methionine 

luteinizing hormone receptor 
and, 479 

vitrification in anhydrobiosis 
and, 93 


Methylamines 
vitrification in anhydrobiosis 
and, 85, 87 
3-O-Methylisoprenaline 
organic cation transporters and, 
257 
MFS superfamily 
organic cation transporters and, 
254-55 
MF transcription factors 
apoptosis and, 578 
Meg? + 
preB6tzinger complex and 
pacemaker neurons, 397 
MHC-B gene 
cardiac morphogenesis and, 
293 
Micromolecular adaptation 
vitrification in anhydrobiosis 
and, 85-86 
Microsatellite-mutator phenotype 
apoptosis and, 561 
MIP protein family 
aquaporins and, 199-200, 
202-5 
Mirounga leonina 
diving to depth and, 20 
Missense mutations 
luteinizing hormone receptor 
and, 481 
Mitochondria 
apoptosis and, 315-16, 526, 


653, 658-59 
organic solute channels and, 
719 
sulfide oxidation and, 33, 43-44 
Mitochondrial death life regulator 
apoptosis, 620-23, 625-35 
BCL-2 complex, 629-31 
necrosis, 620-23, 629-35 
permeability transition, 623-25, 
632-35 
process, 635-37 
Mitochondrial oxidation 
animal adaptations to sulfide 
and, 33, 37, 40 
MLC genes 
cardiac morphogenesis and, 
294-95, 298 
MLTC cells 
luteinizing hormone receptor 
and, 468, 485 
Mn?* 
animal adaptations to sulfide 
and, 37 
mod gene 
apoptosis and, 554 
Modifier genes 
surfactant proteins and, 366 
Modiolus demissus 
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animal adaptations to sulfide 
and, 40 
Molecular architecture 
tight junctions and, 121-38 
Molecular seals 
tight junctions and, 128, 138 
Molluscum contagiosum virus 
apoptosis and, 555 
Monoclonal antibodies 
luteinizing hormone receptor 
and, 473 
surfactant proteins and, 371 
tight junctions and, 125 
Monoclonal antibody-vinca 
conjugate 
vitrification in anhydrobiosis 
and, 93 
Monolayers 
tight junctions and, 147-48, 
163-64, 166 
Monosaccharides 
vitrification in anhydrobiosis 
and, 76, 84, 95 
Morphine 
organic cation transporters and, 
250 
Morphogenesis 
cardiac, 287-304 
mammalian sex determination 
and, 497-517 
Morphology 
of death 
apoptosis and, 526-29 
MORT-| protein 
apoptosis and, 646, 657 
mos gene 
apoptosis and, 591 
Motoneurons 
preBotzinger complex and 
pacemaker neurons, 393 
MPP 
organic cation transporters and, 
251, 257-58 
Multidrug-resistance proteins 
organic cation transporters and, 
243, 246, 248-49, 251 
Muscarinic receptors 
luteinizing hormone receptor 
and, 478 
Muscimol 
preBotzinger complex and 
pacemaker neurons, 389 
Mxil protein 
apoptosis and, 577 
Mya arenaria 
animal adaptations to sulfide 
and, 44 
MycER protein 
apoptosis and, 587, 589 
Myelin 
surfactant proteins and, 370 
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myn gene 
apoptosis and, 577 
Myocardium 
apoptosis and, 318-21 
cardiac morphogenesis and, 292 
neural crest and heart 
development, 274-82 
Myocytes 
apoptosis and, 312-17, 319 
neural crest and heart 
development, 267 
tight junctions and, 131-32 
Myoglobin 
diving to depth and, 19-22, 24 
Myo-inositol 
organic solute channels and, 


Myosin 
cardiac morphogenesis and, 293 
tight junctions and, 123, 
135-37, 153-56 
Myotonias 
CIC and CFTR chloride channel 
gating, 689 
Mytilus sp. 
animal adaptations to sulfide 
and, 46 


N 


Nat 
cardiac morphogenesis and, 295 
dendritic signaling in 
hippocampus and, 327-29 
fluid transport by epithelia and, 
114-16 
luteinizing hormone receptor 
and, 477 
organic cation transporters and, 
243 
renal Ca-Na relations and, 
179-92 
tight junctions and, 162 
Nat -glucose 
tight junctions and, 149, 155 
Nat, K*+-ATPase 
tight junctions and, 163-64, 
168-70 
Nat, K*+-ATPase 
fluid transport by epithelia and, 
107 


NA cells 

apoptosis and, 583 
N-acetyl-L-cysteine 

apoptosis and, 589 
N-acetylglucosamine 

luteinizing hormone receptor 

and, 469 

Narcosis 

nitrogen 

diving to depth and, 20, 26 
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Necrosis 
apoptosis and, 319, 321, 
525-27, 531 
mitochondrial death/life 
regulator and, 619-37 
Necturus sp. 
fluid transport by epithelia and, 
110, 113-14 
NEMACHI protein 
apoptosis and, 558 
Neocortex 
organic cation transporters and, 
259 
Neotrypaea californiensis 
animal adaptations to sulfide 
and, 39 
Nephron 
aquaporins and, 205-7, 213 
renal Ca-Na relations and, 
182-83 
Nereis sp. 
animal adaptations to sulfide 
and, 37, 44, 47 
Nerve growth factor (NGF) 
apoptosis and, 533, 536, 647 
Neural circuits 
bird brain in sexual 
differentiation and, 
413-14, 418-21, 425 
Neural crest cells 
cardiac 
ablation model of congenital 
heart defects, 269-72 
aortic arch patterning, 272 
Ca?+ , 275-79 
Ca?* transients, 280-81 
contractility, 275-79 
convergence, 271 
embryonic chick heart, 281 
genetics, 272-73 
hemodynamics, 274-75 
introduction, 267-69 
looping, 271 
L-type Ca?* current, 279-80 
mechanisms of regulation on 
cardiac function 
development, 281-82 
myocardium development, 
274-82 
outflow separation, 271-72 
outflow tract defects, 279-80 
persisting truncus arteriosus, 
279-81 
sarcoplasmic reticulum, 281 
Splotch mutant, 272-73 
wedging, 271 
Neural tube 
cardiac morphogenesis and, 292 
Neuregulin gene 
cardiac morphogenesis and, 
295-96 


Neuromodulators 
preBotzinger complex and 
pacemaker neurons, 
392-93 
Neurons 
apoptosis and, 534, 559 
aquaporins and, 212 
hippocampal pyramidal, 327-43 
pacemaker, 385-400 
Neutrophils 
apoptosis and, 652 
tight junctions and, 146 
NF-1 factor 
cardiac morphogenesis and, 302 
luteinizing hormone receptor 
and, 484-86 
NF-1 gene 
neural crest and heart 
development, 273 
NF-AT 
apoptosis and, 552 
NF-«B transcription factor 
apoptosis and, 537, 578, 582, 
655, 659 
N-glycosylation 
aquaporins and, 204 
luteinizing hormone receptor 
and, 469 
Ni2*+ 
animal adaptations to sulfide 
and, 37 
Nifedipine 
renal Ca-Na relations and, 189, 
192 
Nitric oxide 
apoptosis and, 583 
Nitrogen 
diving to depth and, 19-20, 
26-28 
Nitroprusside 
apoptosis and, 583 
NK homeobox protein family 
cardiac morphogenesis and, 288 
Nkx-2.5 gene 
cardiac morphogenesis and, 
289-90, 294-95 
NLT gene 
organic cation transporters and, 
256 
N'-methylnicotineamide (NMN) 
organic cation transporters and, 
244-45, 247-52, 257-58 
N-myc gene 
cardiac morphogenesis and, 
296-97 
Nonsense mutations 
luteinizing hormone receptor 
and, 481 
Noradrenaline 
organic cation transporters and, 
253 





Northern blot analysis 
aquaporins and, 208 
Nostoc sp. 
vitrification in anhydrobiosis 
and, 96-97 
NPA boxes 
aquaporins and, 203, 214 
N-terminal 
aquaporins and, 203 
luteinizing hormone receptor 
and, 468, 475 
tight junctions and, 125 
Nuclear envelope 
apoptosis and, 549 
Nuclear magnetic resonance 
(NMR) 
luteinizing hormone receptor 
and, 476 
vitrification in anhydrobiosis 
and, 75 
Nuclear targeting 
parathyroid hormone-related 
protein and, 431, 437-39 
Nucleophile 
animal adaptations to sulfide 
and, 36 
Nucleoside triphosphate 
hydrolysis 
CIC and CFTR chloride channel 
gating, 704-8 
Nucleosomes 
apoptosis and, 527-29 
Nymphalis antiopta 
ice nucleation in ectotherms 
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O 


oatp organic ion transporter 
organic cation transporters and, 
243-44, 248-49, 252 
prostaglandin transport and, 
226-27, 232 
OBP transcription factor 
apoptosis and, 578 
Occludin 
tight junctions and, 121-31, 
138, 152, 170-71 
Ocean 
animal adaptations to sulfide 
and, 33-35, 37, 41-42, 48 
Oct transcription factor 
apoptosis and, 578 
Often-stuttering behavior 
synaptic vesicle cycle and, 347 
Ohm's law 
tight junctions and, 146 
Okadaic acid 
apoptosis and, 583 
Oligomerization 
apoptosis and, 576-77 


Oligosaccharides 
vitrification in anhydrobiosis 
and, 76 
OmpF porin 
organic solute channels and, 
722 
Oncogenes 
apoptosis and, 526-27, 550-51 
Ontogeny 
apoptosis and, 525 
Open reading frames (ORFs) 
mammalian sex determination 
and, 502, 504 
prostaglandin transport and, 
227, 231 
Optical microscopy 
fluid transport by epithelia and, 
113-15 
Orbital fibroblasts 
apoptosis and, 585 
Organic cation transporters 
brain, 244, 259 
cell distribution, 256 
functional properties, 256-59 
identification of family of 
cation transporters, 254-59 
introduction, 243-44 
kidney, 244, 250-52, 259 
liver, 244, 246-49, 259 
nervous system, 253-54 
primary structure, 254-56 
small intestine, 244—46 
tissue distribution, 256 
Irganic solute channels 
anion channels, 724-26 
efflux of metabolic wastes, 
729-31 
future research, 735-36 
gap junctions, 734 
introduction, 719-20 
malaria-infected erythrocytes, 
727-29 
malate, 731-32 
osmolyte efflux pathways, 
723-27 
parasitophorous vacuole 
membrane, 729 
phospholemman, 734-35 
plants, 731-32 
plasma membrane, 732 
porins, 720-23 
urate, 732-34 
vacuolar membrane, 731 
volume-regulatory solute loss, 
723 
VSOAC, 726-27 
Ornithine decarboxylase 
apoptosis and, 577, 579, 589, 
593 
Orthovanadate 
tight junctions and, 138 
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Osmosis 
fluid transport by epithelia and, 
105-9, 112-16 
organic solute channels and, 
719, 723-27 
tight junctions and, 143-44 
Ouabain 
renal Ca-Na relations and, 
186-87 
tight junctions and, 163 
Outflow septation 
neural crest and heart 
development, 271-72 
Outflow tract 
cardiac morphogenesis and, 
299-303 
Overwintering 
ice nucleation in ectotherms 
and, 61, 63-66 
Oxidation 
animal adaptations to sulfide 
and, 33, 37-38, 41-47 
Oxidative phosphorylation 
apoptosis and, 526 
Oxidative stress 
apoptosis and, 644 
Oxygen 
animal adaptations to sulfide 
and, 33-35, 37-41 
apoptosis and, 526-27, 589, 
592-93 
cardiac morphogenesis and, 298 
diving to depth and, 19-26, 29 
history of research, 11-12, 14 
vitrification in anhydrobiosis 
and, 93 
Oxysterol 
apoptosis and, 583 
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p21 cyclin inhibitor 
apoptosis and, 588 
p53 tumor suppressor protein 
apoptosis and, 530, 553-55, 
579, 585, 588, 591, 601, 
607-11, 654, 659 
p55 transcription factor 
apoptosis and, 578 
p107 Rb-like protein 
apoptosis and, 578 
p130 protein 
tight junctions and, 121 
P388 cells 
apoptosis and, 650 
P1798 cells 
apoptosis and, 581, 606-7 
pA domain 
luteinizing hormone receptor 
and, 464, 486-89 
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PAH transporter 
organic cation transporters and, 
250 


PAK kinase 
apoptosis and, 647 
Panagrolaimus davidi 
ice nucleation in ectotherms 
and, 69 
Pancreatic islet 
parathyroid hormone-related 
protein and, 450-51 
Papilloma virus E2 gene 
apoptosis and, 591 
Paracellular pathway 
fluid transport by epithelia and, 
107-8, 110-15 
tight junctions and, 121-23, 


127, 129, 136-38, 143-49, 


15] 
Parallel resistors 
circuit model of 
ptight junctions and, 150 
Parasitophorous vacuole 
membrane 
organic solute channels and, 
729 
Parathyroid hormone (PTH) 
renal Ca-Na relations and, 
179-82, 184, 186, 189-92 
Parathyroid hormone-related 
protein (PTHrP) 
carboxy-terminal multibasic 
sites, 437 
cardiovascular system, 453-55 
cell surface receptors, 437-39 
degradative pathway, 437 
early development, 439-40 
epithelial-mesenchymal 
interactions during 
organogenesis, 445-50 
functional domains, 432 
heart, 453 
intracellular targeting, 434-37 
introduction, 431-34 
mid-region secretory forms of 
PTHrP, 434-36 
nuclear targeting, 437-39 
pancreatic islet, 450-51 
peripheral vascular 
vasodilation, 453-54 
placental calcium transport, 
451-53 
posttranslational processing, 
432, 434-37 
receptor, 435-36 
signal transduction, 437 
skeletal development, 440-45 
translation products, 432 
vascular smooth muscle 
proliferation, 454-55 
Patch gene 
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neural crest and heart 
development, 273 


Pax-3 gene 


cardiac morphogenesis and, 
302 
P cells 
apoptosis and, 311 
PC12 cells 
apoptosis and, 647 
PDGF transcription factor 
apoptosis and, 578 
PDGFa gene 
neural crest and heart 
development, 273 
PDZ domains 
tight junctions and, 131-32 
PECAM marker 
mammalian sex determination 
and, 515 
Peripheral nervous system 
organic cation transporters and, 
244, 253-54 
Permeability 
apoptosis and, 530, 653 
aquaporins and, 199 
fluid transport by epithelia and, 
105-6, 108-10, 113-14 
mitochondrial death/life 
regulator and, 619, 
623-25, 632-35 
organic cation transporters and, 
253 
prostaglandin transport and, 221 
renal Ca-Na relations and, 181 
tight junctions and, 121-23, 
127, 129, 136-38, 143-57 
Persistent truncus arteriosus 
cardiac morphogenesis and, 
300-3 
neural crest and heart 
development, 270, 274, 
277, 281-82 
P-glycoproteins 
organic cation transporters and, 
243-44, 246, 248-49, 
251-54, 259 
Phagocytosis 
apoptosis and, 319-20 
Phase transition 
glass 
vitrification in anhydrobiosis 
and, 75-78, 81-85, 89-99 
PHD program 
luteinizing hormone receptor 
and, 475 
Phenotype 
apoptosis and, 535, 559-61, 
584, 613 
bird brain in sexual 
differentiation and, 407, 
413, 423, 425 


cardiac morphogenesis and, 
288-93, 295-97, 299, 301, 
303 
luteinizing hormone receptor 
and, 481 
neural crest and heart 
development, 268-69 
preB6tzinger complex and 
pacemaker neurons, 392 
surfactant proteins and, 365-67, 
374, 377 
tight junctions and, 152 
Phenylacetate 
apoptosis and, 583 
Phenylalanine 
luteinizing hormone receptor 
and, 472, 480 
Phenylarsine oxide 
tight junctions and, 138 
Phoca sp. 
diving to depth and, 22, 25, 27 
Phorbol ester 
apoptosis and, 607, 660 
luteinizing hormone receptor 
and, 482 
Phosphatidylcholine 
vitrification in anhydrobiosis 
and, 81, 95-96 
Phosphatidylinositol 
luteinizing hormone receptor 
and, 478 
Phosphatidylserine 
apoptosis and, 319, 528 
Phosphofructokinase 
vitrification in anhydrobiosis 
and, 86 
Phospholemman 
organic solute channels and, 
734-35 
Phospholipase C (PLC) 
tight junctions and, 136, 156 
Phospholipases 
apoptosis and, 655 
Phospholipids 
surfactant proteins and, 373, 
375-76 
vitrification in anhydrobiosis 
and, 81-83 
Phosphorylation 
animal adaptations to sulfide 
and, 4446 
apoptosis and, 526, 550, 555, 
577, 591, 649 
aquaporins and, 210-13 
CIC and CFTR chloride channel 
gating, 703-4 
history of research, 14 
luteinizing hormone receptor 
and, 478, 482-83 
organic cation transporters and, 





prostaglandin transport and, 228 
renal Ca-Na relations and, 187 
tight junctions and, 137-38, 
155, 164, 169 
Photobleaching 
fluid transport by epithelia and, 
115 
Phrenic nerve 
preB6tzinger complex and 
pacemaker neurons, 387, 
394-95 
Phylogenetic analysis 
aquaporins and, 202-3 
Physeter catodon 
diving to depth and, 21 
Phytohemagglutinin (PHA) 
apoptosis and, 585 
PITSLRE protein kinase 
apoptosis and, 548, 550 
Placenta 
parathyroid hormone-related 
protein and, 431, 451-53 
Plants 
aquaporins and, 202 
ice nucleation in ectotherms 
and, 67 
organic solute channels and, 
731-32 
vitrification in anhydrobiosis 
and, 74, 77-78 
Plaque proteins 
junctional 
tight junctions and, 121, 123, 
125, 131, 135, 138 
Plasma membrane 
apoptosis and, 526, 528 
organic solute channels and, 
719, 732 
prostaglandin transport and, 221 
renal Ca-Na relations and, 188 
tight junctions and, 127, 131, 
169 
Plasmids 
apoptosis and, 581, 586 
Plasmodium sp. 
organic solute channels and, 
727-29 
Plasticity 
synaptic, 327, 339-40 
Platelet aggregation 
history of research, 16 
Platelet-derived growth factor 
(PDGF) 
apoptosis and, 654 
Pleomorphic 
micromitochondriosis 
apoptosis and, 315-16 
Pneumocystis carinii 
surfactant proteins and, 375 
Point mutations 
tight junctions and, 133 


Polarity 
fluid transport by epithelia and, 
11 
tight junctions and, 123, 161-71 
vitrification in anhydrobiosis 
and, 73-74, 81, 83, 90 
Polyadenylation 
c-myc in apoptosis and, 578 
luteinizing hormone receptor 
and, 486-87 
Poly(ADP-ribose) polymerase 
(PARP) 
apoptosis and, 549, 645-46 
Polyamines 
organic cation transporters and, 
246 
Polyimmunoglobulin receptors 
tight junctions and, 168 
Poly-L-lysine 
vitrification in anhydrobiosis 
and, 90-91 
Polymerase chain reaction (PCR) 
apoptosis and, 543 
mammalian sex determination 
and, 500 
organic cation transporters and, 
256 
Polymerization 
tight junctions and, 130 
vitrification in anhydrobiosis 
and, 95-97 
Polymorphisms 
bird brain in sexual 
differentiation and, 422-23 
surfactant proteins and, 365-66, 
368, 374 
Polyols 
vitrification in anhydrobiosis 
and, 85, 87 
Polysaccharides 
vitrification in anhydrobiosis 
and, 96-97 
Polyspecific transporters 
organ cationic transporters and, 
243 
Porins 
organic solute channels and, 
719-23 
Postnatal morphogenesis 
apoptosis and, 309, 311-13 
Postsynaptic inhibition 
preBotzinger complex and 
pacemaker neurons, 385 
Posttranslational modification 
apoptosis and, 555, 580 
parathyroid hormone-related 
protein and, 432-37 
Potassium channel openers 
(KCOs) 
SUR/Kjg6.X Karp channels 
and, 667, 677-80 
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Potassium phosphate 
ice nucleation in ectotherms 
and, 61 
pRb protein 
apoptosis and, 601, 609-11 
PreBotzinger complex 
pacemaker neurons and 
central chemoreception, 
393 
group-pacemaker neurons, 
398-400 
introduction, 385-86 
in vitro models, 389-96 
in vivo studies, 386-89 
maturation of respiratory 
control mechanisms, 
393-94 
motoneurons, 393 
neural control of respiration, 
389-94 
neuromodulators, 392-93 
pacemaker hypothesis, 
396-400 
pulmonary reflexes, 393 
rhythmogenesis, 390-93 
synaptic drive, 393 
Pregnancy 
parathyroid hormone-related 
protein and, 448 
Pregnenolone 
bird brain in sexual 
differentiation and, 414 
Pressure 
animal adaptations to sulfide 
and, 34, 39, 41 
diving to depth and, 19-20, 
26-29 
fluid transport by epithelia and, 
106 
Procainamide 
organic cation transporters and, 
247, 250-51, 257 
Progesterone 
bird brain in sexual 
differentiation and, 414 
Pro-interleukin-18 
apoptosis and, 535 
Proline 
apoptosis and, 577, 655 
aquaporins and, 203 
luteinizing hormone receptor 
and, 479, 481 
tight junctions and, 131, 134 
Promoter genes 
apoptosis and, 576, 578 
cardiac morphogenesis and, 
294 
luteinizing hormone receptor 
and, 464, 484-86 
Proneural organ 
tight junctions and, 134 
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Propionate 
animal adaptations to sulfide 
and, 40 
organic solute channels and, 
730 
Prostaglandins 
transport 
active transport, 224-26 
amino acid modifying 
agents, 234 
anion transport inhibitors, 
234 
clearance, 229-30 
cloning, 226-33 
comparison of transport 
types, 235-36 
copy DNA, 231-33 
diffusion across cell 
membranes, 222-23 
gene, 231-33 
general transport inhibitors, 
233-34 
high specificity, 224 
indocyanine green, 235 
introduction, 221-23 
isoprotanes, 230 
lung, 224, 229-30 
matrin F/G, 227-28 
mechanisms, 233-34 
metabolism, 223-26 
non-lung tissues, 224-26 
oatp, 226-32 
physiological integration, 
235-36 
prostanoid transport, 227, 
229 
release, 222 
site-directed mutagenesis, 
34 


substrate specificity, 
229-30 
synthesis, 222 
Prostanoids 
prostaglandin transport and, 
227, 229 
Protamine 
fluid transport by epithelia and, 
110 
Protease-independent signaling 
apoptosis and, 550-51 
Proteases 
apoptosis and, 528-30, 533, 
536-51, 657-58 
Protein kinase A (PKA) 
aquaporins and, 204, 211, 
213-14 
luteinizing hormone receptor 
and, 478, 482 
organic cation transporters and, 
2 


Protein kinase C (PKC) 


apoptosis and, 548, 550, 
655-56, 658-60 
aquaporins and, 210-11 
luteinizing hormone receptor 
and, 466, 482 
organic cation transporters and, 
256 
tight junctions and, 121, 124, 
136, 138, 164 
Protein kinases 
apoptosis and, 652-53, 655, 
659-61 
Proteins 
dry 
vitrification in anhydrobiosis 
and, 73-74, 85-89, 90-91, 
93-94 
tight junctions and, 125-38 
Proteolysis 
apoptosis and, 533-62 
a-Prothymosin 
apoptosis and, 579 
Proton antiporters 
organic cation transporters and, 
243-45, 247-49, 251-52 
Proto-oncogenes 
apoptosis and, 530, 575-94 
Pseudacris sp. 
ice nucleation in ectotherms 
and, 57-58, 62 
Pseudogenes 
surfactant proteins and, 368 
Pseudomonas sp. 
ice nucleation in ectotherms 
and, 62 
Pseudo-streaming potentials 
fluid transport by epithelia and, 
111 
Psylla mali 
ice nucleation in ectotherms 
and, 57 
Pterostichus brevicornis 
ice nucleation in ectotherms 
and, 57 
PU-1 gene 
apoptosis and, 591 
PuF transcription factor 
apoptosis and, 578 
Pulmonary circulation 
prostaglandin transport and, 221 
Pulmonary diseases 
neonatal 
surfactant proteins and, 
365-78 
Purkinje cells 
cardiac morphogenesis and, 290 
Putrescine 
organic cation transporters and, 
245-46 
Pygoscelis sp. 
diving to depth and, 28 


Pyramidal neurons 
hippocampal 
dendritic signaling and, 
327-43 
organic cation transporters and, 
259 


Q 


Quinine 
organic cation transporters and, 
247, 257-58 


R 


rab proteins 
tight junctions and, 137, 153 
rac protein 
tight junctions and, 154, 156 
Radioactive tracers 
fluid transport by epithelia and, 
111-12, 115 
Radixin 
tight junctions and, 123 
Raf-1 protein 
apoptosis and, 552, 649, 655-56 
Raffinose 
vitrification in anhydrobiosis 
and, 83-85 
Ramos cells 
apoptosis and, 582, 584-85 
Rana sp. 
ice nucleation in ectotherms 
and, 58, 62-63, 66-68 
ras gene 
apoptosis and, 591 
cardiac morphogenesis and, 295 
Rat-1 fibroblasts 
apoptosis and, 586-87, 589 
Rattus norvegicus 
ice nucleation in ectotherms 
and, 57 
Rb-like protein 
apoptosis and, 578 
R domain 
luteinizing hormone receptor 
and, 484-85, 488-89 
Reactive oxygen species 
apoptosis and, 589, 592-93 
reaper gene 
apoptosis and, 537, 558, 657 
Receptor/protease complexes 
apoptosis and, 547-48 
Red blood cells 
apoptosis and, 585 
diving to depth and, 22 
organic solute channels and, 
727-29 
vitrification in anhydrobiosis 
and, 95 





Renal proximal tubules 
fluid transport by epithelia and, 
110, 113-14 
organic cation transporters and, 
251-52, 256, 259 
Reporter genes 
cardiac morphogenesis and, 294 
Repressor genes 
apoptosis and, 528, 575, 579, 
588 
luteinizing hormone receptor 
and, 484-85, 488 
mammalian sex determination 
and, 504, 506 
renal Ca-Na relations and, 
180-82 
tight junctions and, 134 
Reproductive behavior 
bird brain in sexual 
differentiation and, 409-12 
Resistance 
tight junctions and, 144-46, 
150-51 
Respiratory distress syndrome 
surfactant proteins and, 365, 
372-73 
Respiratory rhythmogenesis 
preBétzinger complex and 
pacemaker neurons, 
385-400 
Respiratory system 
animal adaptations to sulfide 
and, 43-44 
diving to depth and, 20-21, 27, 
29 
Retinoic acid 
apoptosis and, 587 
cardiac morphogenesis and, 
296-97, 301-2 
neural crest and heart 
development, 273 
Retroviruses 
apoptosis and, 586, 657 
huarhel, h. su hilnie, ys 
ice nucleation in ectotherms 
and, 58 
Rhizobium sp. 
vitrification in anhydrobiosis 
and, 96-97 
rho gene 
apoptosis and, 591 
Rho proteins 
apoptosis and, 549 
tight junctions and, 154, 156 
Rholp gene 
tight junctions and, 163 
Ribonucleases 
luteinizing hormone receptor 
and, 461, 468, 473-75 
vitrification in anhydrobiosis 
and, 89 


R 
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Ribonucleoproteins 
apoptosis and, 578, 645 
Riftia pachyptila 
animal adaptations to sulfide 
and, 37, 38 
RIP protein 
apoptosis and, 652-53 
RNA 
apoptosis and, 529, 549 
mammalian sex determination 
and, 510 
RNA polymerase 
apoptosis and, 578 
RNase protection assays 
aquaporins and, 210 
mammalian sex determination 
and, 500-2 
RNA splicing 
alternative 
tight junctions and, 134 
Rotenone 
animal adaptations to sulfide 
and, 43 
rpr gene 
apoptosis and, 558 
RU486 
apoptosis and, 586, 606 
Rupture 
cell membrane 
apoptosis and, 526, 534 
diving to depth and, 26 


S 


Saccharides 
vitrification in anhydrobiosis 
and, 90 
Saccharomyces cerevisiae 
apoptosis and, 656 
Saduria entomon 
animal adaptations to sulfide 
and, 37-38, 47 
SAPK/JNK 
apoptosis and, 647, 653, 659-60 
Sarcoplasmic reticulum 
neural crest and heart 
development, 281 
vitrification in anhydrobiosis 
and, 97 
Satellite cells 
muscle 
apoptosis and, 590 
Scaphiophus bombifrons 
ice nucleation in ectotherms 
and, 57 
Schizosaccharomyces pombe 
apoptosis and, 551, 559 
Scholander technique 
diving to depth and, 21-22 
history of research, | 1-12 
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Seasonality 
animal adaptations to sulfide 
and, 35 
ice nucleation in ectotherms 
and, 55, 58, 60-61, 63, 
65-66 
Seatbelt 
luteinizing hormone receptor 
and, 462, 470, 472 
Second messengers 
apoptosis and, 651-54 
tight junctions and, 136, 153 
SEKI kinase 
apoptosis and, 647, 660 
Selaginella sp. 
vitrification in anhydrobiosis 
and, 74 
Seminiferous epithelium 
tight junctions and, 170 
Septate junctions 
tight junctions and, 133 
Sequestration 
extraorgan 
ice nucleation in ectotherms 
and, 55, 66-68 
Serine 
luteinizing hormone receptor 
and, 466, 468, 472, 479-82 
prostaglandin transport and, 228 
tight junctions and, 169 
Serine kinases 
tight junctions and, 132 
Serine proteases 
apoptosis and, 547 
Serine/threonine kinases 
apoptosis and, 655-56 
Serinus canarius 
bird brain in sexual 
differentiation and, 424-25 
Serpin 
apoptosis and, 554 
Sertoli cells 
apoptosis and, 561] 
mammalian sex determination 
and, 506, 508, 510, 513-16 
tight junctions and, 136, 170 
7H6 protein 
tight junctions and, 121, 135 
Sex determination 
mammalian 
DNA bending, 505-7 
DNA binding, 504-7 
downstream targets, 507-8 
HMG proteins, 504—5 
humans, 510-13 
introduction, 497-500 
linear vs circular transcripts, 
500-3 
mice, 509-10 
mutations, 509-13 
nuclear localization, SOS-7 
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regulation of transcript level, 
503-4 
SRY expression, 500-8 
testicular development cell 
biology, 513-16 
Sexual differentiation 
of avian brain and behavior 
brain, 415-23 
copulation, 411-13 
estrogens, 418-21 
genetic control, 421-23 
gonadal steroids, 414-15 
hormonal effects, 411-13 
introduction, 407-9 
Japanese quail, 411, 415-16, 
418 
masculinization of song 
system, 421-25 
medial preoptic nucleus of 
quail, 415-16, 418 
neural song system, 418-21 
non-neural sexual 
differentiation, 413-14 
oscine passerines, 41 1-12, 
416-17 
reproductive behavior, 
409-12 
sex determination, 413 
sexually dimorphic behavior, 
423-25 
singing behavior, 411-12, 
421-25 
song control nuclei, 416-17 
zebra finch, 418-21 
SFI cells 
luteinizing hormone receptor 
and, 469 
Sfl gene 
mammalian sex determination 
and, 508 
Sf9 cells 
organic cation transporters and, 
246 
SGLT1 protein 
tight junctions and, 155-57 
SG-MG-1 cells 
organic cation transporters and, 
253 


SH3 domains 
tight junctions and, 131-33 
Shaker-type K*+ channels 
tight junctions and, 132 
B-Sheets 
luteinizing hormone receptor 
and, 473, 475 
vitrification in anhydrobiosis 
and, 91, 94 
Shrinkage 
apoptosis and, 526, 529, 534 
organic solute channels and, 
726 


Shunt pathway 
tight junctions and, 145, 147 
Shuttle hypothesis 
aquaporins and, 211 
SIADH models 
aquaporins and, 214 
Sialic acid 
luteinizing hormone receptor 
and, 468 
Signal transduction 
apoptosis and, 525, 533, 
536-53, 562, 591-94, 
643-45, 647, 650-60 
cardiac morphogenesis and, 
295-96, 301-2 
dendritic signaling in 
hippocampus and, 327-43 
luteinizing hormone receptor 
and, 461, 465, 472, 474, 
477-78, 481, 487-88 
mammalian sex determination 
and, 497 
organic solute channels and, 
719 
tight junctions and, 121, 131, 
133, 136-38, 153, 161, 
166-68, 171 
Sinus node 
apoptosis and, 309, 313-17 
Sinusoidal membrane 
organic cation transporters and, 
249 
Sipunculus nudus 
animal adaptations to sulfide 
and, 35 
SIT4 gene 
apoptosis and, 656 
Site-directed mutagenesis 
prostaglandin transport and, 234 
Size selectivity 
tight junctions and, 148 
Skeletal development 
parathyroid hormone-related 
protein and, 431, 440-45 
Skeletal muscle 
history of research, 14-15 
vitrification in anhydrobiosis 
and, 86 
Slow gate 
CIC and CFTR chloride channel 
gating, 697-98 
Small intestine 
fluid transport by epithelia and, 
106, 113, 115-16 
organic cation transporters and, 
243-46 
tight junctions and, 143-44, 
145, 149, 155-56 
SMCI gene 
tight junctions and, 135 
Smooth muscle 


apoptosis and, 315-17 
vascular 
parathyroid hormone-related 
protein and, 431, 454-55 
SOAS cells 
apoptosis and, 609 
Solemya sp. 
animal adaptations to sulfide 
and, 37, 40-45, 47 
Solidago sp. 
ice nucleation in ectotherms 
and, 60 
Solutes 
organic solute channels and, 
719-36 
tight junctions and, 143-57 
Solvent drag 
fluid transport by epithelia and, 
105, 112 
Somatic cell hybrids 
apoptosis and, 588 
Somatostatin analogues 
tight junctions and, 157 
Song system 
bird brain in sexual 
differentiation and, 407, 
410-12, 416-25 
Sorbitol 
ice nucleation in ectotherms 
and, 58, 60 
organic solute channels and, 
724 
sos-1 gene 
cardiac morphogenesis and, 295 
SOX genes 
mammalian sex determination 
and, 497, 505-7, 510, 512, 
517 
Sp] protein 
luteinizing hormone receptor 
and, 484-85 
Spartina sp. 
animal adaptations to sulfide 
and, 40 
Spectrin 
tight junctions and, 131, 170 
Spermidine 
organic cation transporters and, 
245 
Spermine 
organic cation transporters and, 
24546, 249 
Spermophilus parryi 
ice nucleation in ectotherms 
and, 57 
S phase 
cell cycle 
apoptosis and, 580 
Sphenomorphus kosciuskoi 
ice nucleation in ectotherms 
and, 57 





Sphingomyelin 
apoptosis and, 650-55, 661 
surfactant proteins and, 372 
Sphingomyelinase 
apoptosis and, 643-44 
Sphingosine 
apoptosis and, 583, 643, 651, 
654-55, 660 
Spinal cord 
preBétzinger complex and 
pacemaker neurons, 387, 
393 
Spleen 
animal adaptations to sulfide 
and, 47 
apoptosis and, 587 
diving to depth and, 22, 24 
Splotch gene 
neural crest and heart 
development, 272-73 
SPP 
apoptosis and, 660 
src protein 
tight junctions and, 153 
SREBP transcription factor 
apoptosis and, 550, 578 
SRY gene 
bird brain in sexual 
differentiation and, 422 
mammalian sex determination 
and, 497-17 
ST-486 cells 
apoptosis and, 585 
Stabilization 
vitrification in anhydrobiosis 


and, 73-74, 79, 81, 87-89, 


93, 96, 99 
Stachyose 
vitrification in anhydrobiosis 
and, 85, 93 
Standing-osmotic gradient 
fluid transport by epithelia and, 
105-8, 113 
Staurosporine 
apoptosis and, 610 
Steel gene 
mammalian sex determination 
and, 510 
Steric hindrance 
vitrification in anhydrobiosis 
and, 90 
Steroids 
gonadal 
bird brain in sexual 
differentiation and, 407, 
410-11, 414-15, 424-25 
Stippled nucleus 
bird brain in sexual 
differentiation and, 417 
Stomatitis virus 
tight junctions and, 168 


Stress 
apoptosis and, 644 
ice nucleation in ectotherms 
and, 55-69 
vitrification in anhydrobiosis 
and, 86-87 
Stress-activated protein kinases 
apoptosis and, 647-48, 661 
k-Strophantoside 
organic cation transporters and, 
247 
Structure-function analysis 
aquaporins and, 200-5, 213 
tight junctions and, 150 
Sturnus vulgaria 
bird brain in sexual 
differentiation and, 416 
Subjunctional intercellular space 
tight junctions and, 145, 
147-48, 153 
Substrates 
apoptosis and, 542, 550, 556-57 
organic cation transporters and, 
252, 258 
prostaglandin transport and, 
229-30 
Succinate 
animal adaptations to sulfide 
and, 40-41 
organic solute channels and, 
730 
Sucrose 
vitrification in anhydrobiosis 
and, 73-79, 81, 85-86, 88, 
90-91, 94, 96-98 
Sulfide 
animal adaptations to 
anaerobiosis, 39-40 
biological oxidation, 38 
blood compounds in sulfide 
oxidation, 46-47 
chemical vs biological 
oxidation, 37-38 
ecological role of sulfide, 
34-36 
energy exploitation during 
sulfide oxidation, 44—46 
habitats, 34-36 
history, 33-34 
introduction, 33-34 
invertebrate mechanisms of 
sulfide protection, 36—42 
mitochondrial sulfide 
oxidation, 43-44 
oxidation mechanisms, 
37-38, 41-47 
oxygen-dependent oxidation, 
39—40 
products of oxidation, 38, 
41-42 
toxicity, 36 
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Sulfonylureas 
SUR/Kjr6.X Karp channels 
and, 667, 677-80 
Supercooling 
ice nucleation in ectotherms 
and, 55-66 
Surface receptors 
apoptosis and, 582 
Surfactant proteins 
neonatal pulmonary diseases 
and 
adult respiratory diseases, 
37 


congenital alveolar 
proteinosis, 373-75 
introduction, 365-67 
molecular genetics, 368-71 
perspective, 375-78 
pulmonary surfactant, 
367-68 
respiratory distress 
syndrome, 372-73 
SUR/Kjp6.X Karp channels 
ADP, 677-80 
ATP, 677-80 
chemical structures, 668 
definition, 667-69 
function, 669-70 
genes, 671-72 
heteromultimers, 670-71 
modified channels, 680-82 
mutations, 680-81 
pairing, 671-72 
potassium channel openers, 
677-80 
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